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(57)Abstract: 



PROBLEM TO BE SOLVED: To increase the recording 
density and capacity of an optical disk by reducing the 
quantity of a spherical aberration even when the 
numerical aperture of an objective mounted on the 
optical head is large. 

SOLUTION: An optical head 1 is used for recording and 
reproduction an optical disk 2 having a light transmission 
layer 4 formed'on a recording layer and is provided with 
an actuator 14 for a collimator lens. This actuator 14 
moves the collimator lens 13 arranged between a light 
source 10 and the objective 16 so as to cancel spherical 
aberration due to errors in the thickness of the light 
transmission layer 4. 
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[Si|jfcJS2] ±f2)t^m^«i, =• y ^-^ wvx*>e> 

[Sf*^3l ±iEftifi®JiOl8IJ?7>5 0. 4 7mm£AT 
-Cfc *) , 

[§»#*S4] f iS«{I#* s IE»S^-6gE»JB-tlw3taia 

ji & *r-r z m $ata® ttffiz at l t ear t*/;sm¥?£ & 
&m^yt&mm-r z 1 1 tic. -t<os*bfc&&tti-f-s# 

»» £ * 5 Sfb^a t -Srd x * i t & t -r Z> IB® S. 

S i <t t i" £ §jt#3l 4 Cft £>S5«SRtf/X |iS 

[8f?jfc>S6] ±fE3fe3i@^OHMi?^0. 4 7mm£*T 
±EW«IW>XiO|)l)PftNAAiO. 6 5«±-efo5Ci 

«r^LT±SEiE»®±IC^3fe$-fr-5*ffeUVXt, ±SE 
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[9&jftJS8] Iffi^ffg^tUt. a^-^i/yX 

[88*159] -hgejt®i@®<OHg<¥^0. 4 7mmBT 

±IE*h&U'^X<D§flq&NA;iiSO. 6 5Sl±T$>5ri: 
70 S:4#1fti:-r^89*3B7fE«c<of5»So«/'XJi?¥^*jSfe. 

i@® * *r-r z fff « task a> ± se^ii /i <o &• & m 

-kfe*H& u vxk j: o -c±ge<t«te®^ Jii^jt $ tv 
o r § 3t u -c 7 * - # * 3i 7 - m ^ * Wt m l x 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] ^<OJ;7<ffl?«l8B»ffif*:<Of5«ffiflE4r±lf 
T, at^i^vXlr J; o-Cfll#£*t.5>tetf> hS4r/h 

[0004] -tr-e, Wx.rf, 'f^fjvyt'fj t u 

^) -Cli, »!fe|l/yXroMPKNAAS0. 4 5, figffl-T 
•53t<0&fi^ s 7 8 0 n mt $4xTV5WlC*f UT, => S 
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(0 0 0 5] 

SIBftJBJi^AaiaJBSrffUTfeO, tf>#;ai®/I*:tf• 
LTE®JIIwft£^8*ti-£ - K X 9 tt&^ftttfrftfr 

W 40 = (At (n 2 - 1) / (8 n 3 ) } 

5 0 Ltc&oX, WjiBBpRn A < LfcS3\ r 

[0 0 0 7] CO«BiB«S«:»*5fc«>l-tt. ±E5£ 
(1) a>e>fc#rt*5 «t 5tSj@ii^^$<7)^^^j^ 

-0. 0 0 3 8 8/NA 4 ^A t ^ + 0 
^LT, ±E«: (2) ^PlSNA«r>c^< Lfci: 

±E5*; (2) 0(;ttfWJq»NA = 0. 7£><t 

£ - 0 . 0 16 mm^ A + 016mm^t 
*xffJ:<, 0Hx.^P»NA=O. 85(Ot#l: 

li-0. 0 0 7 4mm^Atl+0. 0 0 7 4mm^:t 

[0 0 0 9] Lrt*Lfta*fc, :>fcSi&/I<O^£<04^£$c 
U<i-6Cttt*«lcBJB|-eib6 0 #affl»*>flt;SF«r- 

tt*«I^HIBI-C*>t>, /ctmifcHtt, *iigft 
Ig^I^STife^ h^*«ft±J?-S:# 

ilW$co^^«L<t6r^{i, £>£t>*r£bft^ 

[0 0 10] *&Wn. $A.t<D£ 9fttt3kO|Kfl| KB* 

ffiiRa*»;t6r ^^left**^* KMtfKE»K:tf 

a: 5 i b ^BjtB*E*RV/Xttlf ±*«fe«:««-r* - 
[001 1 ] 

««E»ttt*ffl03ft^-/ K-Cfc*. tit, )tS:HiM 
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ixS, rote, X99B<Ofll»lcnfi^«>0. Si£fi£ 
4o<** (i) *c^^^5o ft*, Tia^: (D 

*I^X\ A tli5tSi§®C0i?^.^ % nttftSiS/IcDJ® 

ifr*> NAii^^u>-X6o^pg:-e*>6o 

[0 0 0 6] 

NA 4 . • • • ( 1 ) 

•t-«#ffiiRI£«rD VD^ (t4b*>MP»NA^ 
0. 6 0§^) i:^SSIcJHix-5irti x #Si@Ji<DJ?^ 
»ftAt«rTEa: (2) SrWfcriSHrtfc-rtttfJ:^. 
[0 0 0 8] 

. 0 0 3 8 8/NA 4 • • • (2) 

±EEM±i:**S*6»*i/yXt, JlE#j^<>:Jl 
E»»^^Xfc^BBirBSHfcBfft^JBSr*«r*i--63tt 
±E3taffl«0«SirjS:DT«affiRi8SrJT*> 
Mi- J: 5 l^±E^^^T-$r^»J$^6^ift^^^ ^rffi^ 

[0 0 12] ft*\ _hE3fe¥~»y KK*V>T. ±E#^ 

^xic Ait -r 5 # * £ -r 5 1 o -e & 5 0 

[0 0 13] ±E*^~*:y KKis^-C. tttoi'* 

XOffiq^NA^rO. 6 5«±fc-t-<5»*, ±Eff«E 

[0 0 14] «±(OJ: 5ft*38M^«5*^jv K"C 

[0 0 15] **Mfc«*E«atF/XttW*« 
■f*. «*«#3ft«E»**t*E»JB±fcftaaJB«:*i- 
*»*E««E*«i*t UTEftXtf /XflW**!? 5 E^ 
Rt//XliW^^ST-fooT. ±E^Si@@0^t^ 
W-r^i^S^ai^at. ±E*«Eftft*l:»Lt±E 
3tSi§®«r^ L"C±EE»Jl«c3fe«:RMtr5 i t t>Jw«t 
oK»t*fc»lflt5**^y Kfc*r«*.6. tut, ± 

^^±E^aiSil«:^ LT ±EE®S±(w«3fe^ii:5» 
fe^^Xi:, ±E3tJRt±E»«)U'^Xtora^ESix 

uij:ortta*Jhfc±E*aaJi^»*tefl;i:-c*BiR 
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[0016] ft*. ±&&®Rxf/xnft4imm\z&^ 

JLE*t» u v X |r A0t f S * * £ i" 6 1> "C *> 

[0017] ^fc, ±EE*&o^xtti¥£i&iKi;:*ir* 

»<g\ ±Era«E»4*#* lt(t jtailOlf^ 
0. 4 7 mmJ!^T^t>fiO^$?ii-e*>eo 
[0018] «±co J: 5<c*»Mlr«-5IB«at^/XI* 

/cart), attw*«ftSiiijBSH-r5*KiR*^**«r 

[0 0 19] *fc. *^B^lc:«5f5®Rt5/Xlil?*^ 
[0 0 2 0] ft*. ±EIE«atJf/XttH**jfe^*5l^ 

iE***-?-* ltd, ^y^-^uvx 

^fflt5„ coit^, ±E%aaa0*3#*£i(9 

Dft&tf. ±IE*«[*»&Hltt**tfc**r±IE3yp«-# 
f^X\z£^ri&¥-?rytk IT, iEtt^i^XIcAat 

J: 5 fc-rs. 

[0 0 2 1 ] ±IEIE»atf/XttW*^8felc*JV^ 

±Em*SE^«£tt,!: LTtt, 3KSHBJ|ORflt^ 
0. 4 7 mm£JlT^t>0^»jS"C*>«5, 
[0 0 2 2] «±<oJ:5**»W^«6IE»2&t//X«: 

tz.fi- ox, yti&mm\z&*m&t>*b<?itk un, ^ss 

So 

[0 0 2 3] *^B^IC^6I?^^ai*feli, «« 
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Stta*»«E»«*"CK«t*ttfcH!)3fc«r. ftfcfflS 
fc*oTg#LT:7*-;&*3:9-«#*«tti U ±E 

7— fe*t<o*> ±EB«/i-eE:W£nfc 

10 [0 0 2 4] ±*UfcJ:5**»Wlw«-5J»^*ttJ*tt 
[0 0 2 5] 

[0 0 2 6] <**^^ K>*5BW4rafflL^3t^^ 
K<o— W*B i lc^-r 0 r <o%&~** K l tiu *BKft:S! 

20 K-e*>*. ^r-efi. ttse^kffl^*^^ 

2JC»UTE»W4*:fT5 3t^2y K 1 «r««C*rf 
*3BMtt, «««**SE«*nSE»Jl±lc*a 
a»**-r5«*BE»«t*ffi^>**^y KK:»LTlK< 
affliVfB-0*>«U E»Xtf/X«S^»*fcft*fll« 

[0 0 2 7] iO**^yKlliJ:otB*B4*«ftS 
itSftx -f 2 Ji. 1?:$ d i>m?U*fo 1 . 2mmXll 
tf)0. 6mmi Sftfc»«3 0±i:, ffiftfcl^ JioTffl 
W «8«»*E«rr*E»JB***jSSftSfc*tfc* C(OE 
»a±fc, J?£ t a*ffl*.l£KlO. lmm^Snfc*Sia 

^^^2fi. £«3<0«*>e>-Cttft<. SS3J:!9t>S 
*^RflC*s»^3taffla4^«l3&^3tS:A»Sii:T. E 
®^^5:fT 5 i: 5 IwftoTl^o 
[0 0 2 8] ro«t9lC x EftJB^MS*-C<Z>«*^» 

±*»Mt6^i^-Ct, «(7)CD^DVDW±<Oil 
« E»«*ftatf*««bS:H6d:^-C*S. AcAcb, 

5t^AW$^XE^5:t//Xlif?^4rfT5 X p ftffif^E 
t> igffl pTIE T*fe 6 o 
[0 0 2 9] * IT, ZKOft^^y K 1 te, El 1 Iw^i" 
<t9C XBiot, Sflfte^l l 

y^r^f^x-^M^ i/4»ftfii5i, # 

«5l^yXl6h ^^^^Xffi2$ftT^^^m-^ l 7 
4:. 8 4:. ^t^W§§l 9 4r*«ix.T^ 

5^ -5c 
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[0030] ±&ytm i o i4, &&i$±mcyt7 f << * * 

2iCftttTtt*fflJttt-£t>OT$>'), &&x& 
6 5 0 nmCOS^^U-ih^^ttl^i-S^ftcu-i^ 

[0 0 3 1 ] ^^Cl^T, ftSsil O^ioWW 

£*u* gt g Ate, ^icra^^sto-mft 

l\ 6 5 0 nmJ:niSSOl/-f3fe4:ffljt 

[0 0 3 2 ] «t IT> ftSgl O^^ta^^tuAcU-f 5 ^ 
11. 5fct\ HWtt^-l lfcAJtU COia*f*^l IK 
i:ot(e]jT$^^o r<7)[e]#rfe^ 1 1 14, ^*>^£3* 

1 1 3oJc^J-r<S3t^(Ot<0-C 

[0 0 3 3 ] ^ It, 1 1 l-J:o-rieI*f 

ft* Qfr% t RXf± 1 (^T. ^*x*>&££«>-C Ta 
u — if^£j ) 14, {Hft^-A^y 1 

x\ y i/yxi 3*4, 2tJc<^«®uv 

Xl3a, 1 3 b ^rlA^'&^iirT^^o 
[0 0 3 4 ] ny^-^l/y/13i:A»ttA»U- 

if*i4, * ^ 2 o#Si©JI 4(Of if 1 3fts«3tffl:ii 

£*v£ 0 Hftiill, ^^-^ u-^X 1 3 14, j^JEco 

Jf 4 Off £ t 9 <0»«tettA*t 1 — 

fTjfcfcr* J: SteKBSttT^S. 

[0 0 3 5] y ^ — ^ 3 14, 

* t 1 4 icjt«fe^ixTi3t) , 

rco^ y > - ^ uyxir^fax-;? 1 4icj:ot, 

Alt l — fMiC^TWCMpIi^nT^ 
^U, :03||^-^i/yXl 3f4, Jt^ -4 * 9 

]Et6<t9i:, ^y^-^uyXfflr^fax-^14 

-¥3tl4„ *»i8Ji 4 <D»*«Jll!:jBH-r 

i£tM4ifcIfc}fc<!: £*b6 0 

[0 0 3 6) ^LT, ^ y ^ U^X 1 3 A><bfcHW£ 
tbfcAWi^— tPjtli, l/4Kgffil 5 Sr^LT, »«! 
^Xl 6lrAW-r5o :^T\ AM^-lFftte, 1/ 
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[0037] m% ttfei^Xi 6 14, Altf-ftf; 

ytr* 2 cofE®®±^m*-r5fc^cot(o-c*> 

Sc Tft*>*>, l/4K^tgl 5i^J:o-CRffi3fe«ffi^ 
£*i*:Aatu-i^i4, »fei/yXi 6lcJ:o-C«3fe$ 
frT, #7*>f 2(0^cSi§Ji4 4:*Ut, ftr^** 
2<ofS^lrAW-r6o 

[0038] :^fei/yX 1 6 f4, itt<oi/y 
Xa*P>fr5t>^T*&o-tt> J;^**, EI 1 (c^-TJ; 5 

2ttouyxi6a, 1 6 b &m*<&t>itxffif&-rzz 

JO iJ&S#*UV\, »fel^yXl6^2ftOl/yXl6a, 

it t> x ^uyx^ft^fc^ 9 #o< 

[0 0 3 9] &*3, »»l/yXl 6 14, 3tfe£JUi(DU:/ 
xa>e>8t/£-r5 «fc b l^txt) J:^. 3ft£Ji±(Oi/yX^ 
tit tK &u:/X®<o*^& J: 

***i-«r*t. «-u>-x^fts^<ia^^-d:-5r 

SiL<ft£<7>-C, ^Kf4 2#(Ou:/XxflSj£r5w t 

[0 0 4 0] ±i£coj; 5 Ic^i^yXi 6 laotl* 
£*L#7*-f 2 Ota®® Aft L/cASf L — 1F#;I4, 

^K^ot^l/yXl 6 1/4SI 
Sl5l:Altt5o C^j^t)*te. l/4igg 

ffil 5^S^-r^-tl-J:!9. o{B^^ffij^*f Lt 

14, a y U^Xl 3lwJ:oTHX^>fei: £*L*:^ 

ffi5tt*-Ax^y 5/^ l 2ICA«b, ^coffi^t*-^^ 
T'y 1 2I^J:oTSSt^^6c 

[0 0 4 1 ] i^^f — A^^y jy^l2 \Z£iXfcft£ 
tltcMVftte. ^^fl^yXl 8^ST, ^fe^ttl^l 9 

t?*^> 6 ^^CiRM^I- <fc ^ 7 ^- -X? * ^J|g ^ -t 5 

[0042] -r^fuyxi 8 ^J:oT^^tR^^^^ 
^tt/cMf9 3fe^r«iai-t-6^tt1S§l 9 14, 0ilt(f6oo 

19 14, YfJ*- KI^AWUfcSt)5tO^;5*^ 

[0 0 4 3] ^^W^te, ^eittlSSl 9(4, -v/P^lx^ 
50 XI 8lwJ;oT^^iRll^^^ibtt/cS9^;4r^aiL 



[0044] *tc. yt&m&i 9*1, \mm&*i n^x 

[0 0 4 5] HK> 9 1*. fty^** 2*><b 

fcM 9 3te*>#3*«fcjc Dfc««flrH9ric» l-cet^ossi? 
[oo4 6]fejb\ ki XNix ^uyx 

ZCDM^^^Xm 2$kT?^~^-# 1 7 ICJ: 19 . 

by tffcfr 5 J: 5 I" L*C 

l^S**, K-Ctt, 0J;ttf, ttfcU' 

[0 0 4 7] -tlB^t^y Kl ^^T*7^^ 2 tf> 

xhZo 

[0 0 4 8] tit, T7^--^X|:oi/>t(^ — 



(6) 4#§8¥l 1-259893 

10 

2#T^ ! 7IIJ:^te^yXl 6 

rfijlc^oxffirSJwSh^-rr tx. T-rx-txtmiEZ 

[0 0 4 9] SfcBJR&fcoi^Ttt* 

gi®jl4tf>/?£ t fcJStTfcMfeu^Xl 6 Sr<g^:-r55t 
X$Z 0 L**L*A*&* Ctte>0^feli. *>£»3S!JlW 
[0 0 5 0] ^C-C\ *»W*SJHUfc#^:v KIT 

^ i 4(aD, 3!/^-^i/yXn« 
[0 0 5 1 ] oflc, #SiSJI 4^jRSCJ; 9 S§£ 

■*-s*»jrsl ftmc*<DmiE<Dxm\z^xmm\zLtBi 

[oo5 2] ytmi&m 4\zm&mm**>z> ±au 
a: (i) xmztiz x ?#3&<7>j*ffijRjgw 40 

aaa 4 nteytmmm4<Dmtfr^ na» 

[0 0 5 3] 



W 40 = { A t (n 2 - l)/(8 n 3 )} NA 4 • • • (l) 
(1) «U JSEJRJSft*»»uvX<o§BPS!fcNA-e KffiiRlSj&K ±1B* (1) XBtZ tiZ 3 VKD&fcQSLmx 

BBP»NA*jEttB8*-e*UHH-*-SfcTIB* [0 0 5 4] 

(3) -es^n, (3) (D*ia»2 3SJ: 0*«>fe 



in(0) = x- x 3 /6 + x 5 /l 20-x 7 /5040+o(x) { 



(3) 



LA*Lttai&, ±K5fc (3) **fct>#**SJ:5l3:, UBS « 

W 60 = {A t (n 2 - l)(n 2 +3)/4 8 n 5 } NA 6 



[0 0 5 5] 



(4) 



Sfc®ifcgW4o£ 5^^^®HK^W 6 o<t^'&fftJi, ±IB* [0 0 5 6] 

(1) £±!E5$; (4) <D&ftX*>*). TS5^: (5) X& 

W^W 40 [1+ ((n 2 +3)/6n 2 ) NA 2 ] • • • (5) 

ft*. «HXHfi«, ±B«: (5) «rBBP»NA"C»»i- [0 0 5 7] 

6wir(Cj:l9Jk*l5, TE5t (6) -C3l£;h,<5o 

6 S= { A t (n 2 - l)/2 n 3 } N A 3 [ 1 + { ( n 2 + 3 ) / 4 n 2 } NA 2 ] 
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±15^; (1) ^£*,*3&<D#®lfcgW40tt> 

^5S^£ga©-r s r t -c^fliE-r 6 ^ t wmxbz> 0 u 

^L<C**e>. -Lte5t (5) ^b»^5«t5l-. ftSiGJI 

[0 0 5 8] 3ftO«B5JRJSW 40 tt. 3tSi§^ 

4CD®tff^n^3 1/2 1 . 7 3 2) <D t 

«»fc*'>t6. tit, B*« *3iSS4(Offl«f*n 
(11. 5gfit'$>5o L/c^oT, #3i§JI 4 <OJB*f * 

< ^ofe^ LT^, 5&<^®Jfc^W 60 tex 

[0 0 5 9] — ±i&LfcJ: 6 CO 

Ma»NA#*# < fcofc#-&lZfc x 5&<753$Mlfc^W 
eo^^*** < £*>fc ttf>5#:o$>BiK|gw 

6o^*t*tt«*t?*ftt\ #J;Ltf, MP*NA**#< 

{(ni 2 +3)/ni 2 ) NA X 2 = { 
{(ni 2 -l)/ni 3 > NAx 4 = { 
±K5£ (7) Rtf (8) ^/fcftiTS J: 5 Ic-r-Sfc&li 

fl*iJ*>Bfln»NAo<!: *:W C&ffofKK:-*-* r t 

£>9, '>ft< ^ NAi/NAo^ 2£rSSfc-f- 

3(^^Attffi!J^MPiSNAo*^:# 
[0 0 6 3] Hli, ¥ft¥fiLSkn<0%*£m*i:m^1tt 

(7)^®iRM^^±«iMjE-r6^ ttemmxhZo ftifft 

±JE* (1) fttfst (4) «fc 5 ic. 3 

&<D£fcfl5itX^W4 0 oSS£&£. 5&O3fcffiHXgw 60 <£>35 
BBn»NAKJ:oTftft5a*fc-C*>6. Lfc 
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• • • (6) 

[0 0 6 0] ftffctolite, 0H;trf, BflP&NA= 0. 
6. ftSia/i 4 OHJf^n = 1 . 5<£>£ }fcgi@Jl4 
(OJ?^iAt^3 0/im-e$>ofc^t6 ) , 1^)^#, 

t fcfiHr 5&<7>Sf,®iR 
KW 60 «:*«Lfc±lES: (6) £D3fcit><5£. #j 1 . 4 
52jim£ft6 0 — MPStNA=0. 85, ftSig 

10 iAtl:jgSf5TOM$:, RHJHc±lBX (6) J: 9 
#*J4. 8 5 0 n mi:* 6 0 -f-ftfc>t>, ftgiS 
Ji4OJ?^Si4:±0. 03mmafci:^ IpSN 
A**0. 6ft<btf, %SiBJB40V^MSEA t ll/SHt 
SflMHttfltttl . 4 5 2 /im«Ti*6*\ MPSNA 
£0. 8 5 t-TZk. 4#H5»:^^ffiiR^w 6 o^^:#< 
ft>K ^K«»Rlia^^^:T*4. 8 5 0 /i ml:t)^ot 

[0 0 6 1 ] cF T, £A±<D£ 5 ft£fc®ifc^$:*tjEir <5 
^tlte, ±IS^; (6) T*^£;h,S^®Jk3l4:ligC*££ 

I*, Ti25£ (7) atf* (8) 3SSfiK9 3tTtf. 5&£>£fc 

(7) &tf5£ (8) ihjsiot* NAoii 3 y ^-^uy 

Xl 3<0*A»«oHlPtt, n 0 tt»A-rS¥fT¥tEO 
JBtfr** nitt^Si^S4<D®$f^. NAili^feU^X 
1 6<DMQ$CX$>Z 0 
[0 0 6 2] 

(n 0 2 +3)/n 0 2 l NA 0 2 • • • (7) 
(n 0 2 -l)/n 0 3 ) NA 0 4 • • • (8) 

T. «tt«<fflF«|BBl^irM*6J:9l^ ^7^^fi<» 
[0 0 6 4] tit, ^0^^riSfflU?t±g2>fe^-5/ K 

r^y^-^uyxi 3 ^3fe^*^i-^o-c#ift^f^-r 

[0 0 6 5] ft^ x _tfE*^— y Kl |1*51>-C, y ^ 
W^l^yXl 6 05feAW^JeO^P^NA^^{tU 

tzk urt>, »»i^yxi 6 o*/±iW^i^Mp?SN An 

[0 0 6 6] tl^t\ ±E**^y Kl «C*5l^"C, 
5^ y y-^ uyXl 3<O)feA^ffiiJc0l^P|SNAIi, ^ll^fe 
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nvD*m^Z£btemfc&&B£{tELt**:®mfc 
«rH^5 COflflP&NA&O. 6 5 8«^ 

[0067] ^coj:5l-, JiBJM^s' Kim =» y 
>-^yXl 3 <DftA£HB!]<DB8P&NA$r, M^J^^ 
Xl 6^5fettJJtt«<0§BP*NAIcJt«UT^*!)/hS< 

y uyXi 3 03ttt*iftjo»f!i^J: 9*4i-6« 

=i y * i^yxi 3^^sbicj:o-c. #ai®Jl4 

[0 0 6 8 ] 3£#B>t&f£ 

j:»tsu *tt6>or*t (rft*>*»ttaffjRji) o-jh 

fTifclw. #8iS« 4 Off $ t &«ttiU ^OiiA t 

icj&cx. ^suLt^^fcttii-a y 
mT*r=.=.—* i 4 djzox^ y ^ — ^ u^xi 3 & 

[0 0 6 9] ft*5. ±E**^y Kl XII. ^y^-^ 

ttm&lztt, □!)>-^yXi30#lii: > Sin 
y^-^uyxi 3o#tbi;iJ;oX£t£sfc®i&^<7>3& 

* uvXfflr*^^-* 1 4^«/*&t*l::*;<OiM&;£ 

y p<-* i/>Xi 3 0j^^SggSlz:it-<T, z*l)*-?u 
>X l 3"<o»ttE«^+»lc/jN* < KZ> J: 9 r t 

[0 0 7 0] _hi2#^— > Kl XI*. =*y 
^Xi 3^iSm:K\ 3tSiSJi 4 

Si@^4^j?^^^A t \z&m-rz>&mtiLm<nffijE\zm 

[ 0 0 7 1 ] -ftetoh. *38Mlc*5i^T. ASifiJi 4 <D 
*I2, ftffi* 1 0 t»»i/yXi 6 ^OPplKE^ftX^tt 

«J:<, «;ttf, ftisu o^y^-^uyxi 3£o 
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x 5Kuxt>&^u =»y*-* 

u^Xi 3 i:»«ii/yXi 6 ^oraiii/yXSrEft 
X. rcoi^^X^^$ftlc^oXffir^lc^S&Sf^-r6J:5 

^Xi 6\zAM-tZ£ 5iatt)«t< , 
Wi^yXH l:A«t558IS:WKtl:i/yX4:ffi 
Sir, r^uvX«r^tt^»oxfl(rS^^Sb^f^-re 

[0 0 7 2] fc*TU -LfEft^s/ Kl ny 
^-^ix^Xi 3 I^J:oX«®iRSS:«jE*r5 «t b i:t 

I*. ±95*3^* K 1 <0 J: 5 lc N y-^u^Xl 3 
^ [0 0 7 3] aiWttMTtt, ^5Si§ii4^)ii:^ 

o#*\ Klt«*t«**»»©79-f 
h * */<£^£&ajU ^;ft^KJ:oX£t6ifc^&*tIE 

[0 0 7 4] £ ^X. ±E3t^sx K 1 Ulio^X, 2* 
fei/yXi6«PSNAit 3efc6BfB»$&ffte«rig 

*tbX*5 5, ±i^LfcJ:9l-x WPlSNASrO. 65£A 

[0 0 7 5] L^L^jftSfe, ^UVXl6(OiP»N 

^X*>t), p^^U>Xl 6 CO^P&N AO 3^IClt^lU 
X^#</j:5o Lfc*«oT, BBP*NA*^#<ftSlc 

[0 0 7 6] 3^4XH*«lX.'5fe«>lC|i. >feSi©S40 
t &m<-rZ>Zttf&)%:#)X-frZ> 0 MZ.t*. DVD 
^*5l>X7> ? r/U^^r^-C0^^|i± 0. 4° tZthT 

£t£:TK5*; (9) iffitcr X b \z«tl£*tti!Z J:v\" 
[0 0 7 7 ] 

t ^0. 1 2 9 6/NA 3 • • • (9) 
*LX. «*tf. NA^O. 6 5 0fcftlCll, ±E^: 
SO (9) .^Sl/c-r<7>|i, t^0. 4 7 mm<0£ #X*>^« 
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14, ftgi§Jl4(DJ?£ t &0. 4 7mm£ATi:t6:i: 

*0. 6 5£*±<t UT*E*««ft«rHofci: LTt, 
#Si®jl4<7>J¥£ t^l^«ODVDi:l^ggl^tt 

[0 0 7 8] ±«a«; (9) frt>ftt>*Z£5\c. 

0. 7tL/:i:#lllt t^O. 37mmi;t5:t^ 

#< It, NA^O. 8 5 t Lfc&#Ulf4* t^O. 2 
1 mmtt5:i:^ UV> 0 

[0 0 7 9] -feC, : 7i>Tsl'X*c~-<D'£m&m^< 

-rz^tnmm-ctb?). tzt^mm.^r^t^xh. **g 

«t5l:, BBPjftNA<OJ«*:^fc>-frr3fcaaJB4<oi|[* 
tSr+»i:»<tSCi-C, ^ftU^Xl 6<OBflOj»N 
A£r*£ < lA»5E«?&Sfl:«:iaofc£ ltt>7^ 

^ * ^ - ^ d v d t m i w s&es -r -5 w t -c # 

[0 0 8 0] <E«atf/Xttf¥*«jI>o?lC % *35 
B 2 ±»Lfc3t^j/ Klfcfll 

M^^g 3 0 If taW5o 

[0 0 8 1 1 **3, r r-c*4, mmtsKoytf^ 2 

l^»UTIB»W*«:fT 5 E»?*dfci£« 3 0 Sr«|c*if S 

[0 0 8 2] r(OiS^4gl3 0li, #7^**2*: 
EKEttttS^S^e^ K/w-^e—^ 3 1 W*«»<DE 
•Wdfefcff 5Wfc«ffl*ft5±E*¥^y Kl fc. 

K 1 Srft^tfcft^iS 9 3 2 JJr£*>S« 

flM&9*?T5KttMlell&3 3 <h, ft*"*? K14»1>— iK 
>ltp«*ff 5*-*«HWEK3 4 ^fA4»<DB 

[0 0 8 3] ^fy K/u*-* 3 l 14, -0— tfMtPEIK 
3 4lcJ:0MkfHff$tt. 0r£o®e»T0<E&»£ix 
5, E«S*o*fftt 463tx-f 2 14, 

0S&3 4 la f> K/u*r-* 3 1 \z 

[0 0 8 4 ] #3^;/ K1I4, m^S^^E»^^^tT 
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-h&UfcJ: Sic, S&ggSJb;*^*^;^;** a in 

3K^9fKltt« K«niBlES3 3C^Sixr^5o * 
Lt, ftaft-^OE»5rfT5^. ^gfllelSS 3 6 

a?*t«aBiiaiK3 3 {cx^xmizn&mmmtmzftfc 
[0 0 8 5] Ifc, r <n%^ 5/ Ki t4, *-#«|»lsi 

K3 4lwt^$tt-C^6 0 (fffiff^E&S 

e>cD^-^fg^-^^-7K$WlHl»S 3 4 CMt5 0 
[0 0 8 6 ] &mffl[z\Q83 3 f4, ^jA3yha-7 
20 3 5R^»lelK3 6lC««*ttTl^6. * LT, rco 
«tt»J[e]*8 3 3 14, timff-^**;^** 2Cf2^f5 
$U4, ->^^An ^ hD-73 5 Cl «fc ^SflffllOt, £ "C\ 

2tcE«-r-5«-^Sr^Sl5leI5S3 6^bgl« 

9, ^Kft#i^»uT^f^o^i^^s^ffi-r 0 its 
icwjf&$tt^ 0 £/c, ^oaE««iiHi»3 3«. ffir«(s 

— ? 3 SllJl^iW^t^t 1 , ft?* 4 X* 2 

J0 tl:*tUT0f^^ap«!flSrftto -ttt> KttMlilK 
3 3lcJ:ora«**L/t«*tt, SfKHBllgd 3«^&^ 

[0 0 8 7] iS!)*-^32tt, ««f3^E«S^«r 

•9— aK*y«lHlK3 4lcJ:9iH9PSttS. 
[0 0 8 8] * — #*JWIalK3 4 11, ->XrAny hn 
^ -9 3 5CJ:6$iJ^cDt><b:-e, K 1 «s%?'<f a 

p-7 3 5ia5aw^t)i:t, ^eyKw-#3i 

««*»OE»W**|r. ft^-f 2#WS^B«tt 
■C[B3fl5igil!i^^<S J: xeyK;^-^3l» 
r*>. 1^-^$!J^iIh18S3 4 14, Xf^s/Kllct 

*«S*tT*59. «««»OE»S±«Flc, 5/ K 

5<? i«*b*-4*A**£ltlk0. ^Rt-#fi*CS^i> 
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[0 0 8 9] SEIC ^SSW&iSJfl LfcSS®f?3E3£K3 0 

[0 0 9 0] Kl coft&ttl«§l 9^e>^-^*'J 

IBIbIK 3 4 fcft* 7 * — # -^ictt. :7* 

* c 7*-#;*5l£j&3MB^tt* 3fer^^2iaoX 

6 y = { (n 2 - 1) s i n 2 6 

-T-5 6*«itHSg^S^;Sl5^El4-0 6^^-r o 

82 111 ffiJKtttStt, Xi/M^ESr*-* 2i22»cqzfr^ 

2*o»WI»H:J:oX4»WS*tTif^, t — 

IC, §^2 1 ±<DlT-A*j(K!x h 2 2^a/h«§SLP3t 

g*gi5 2 1 ±<E> fc*-A*xK;y h 2 2 R fl^l^fe 
5c Sot, S3feflS2 1 0 4»SM*tufc«*«:-ttt^ix 
A, B , C, Dt-tZt. 7 *-jJX^7 — it -^"F E 

tt, g*»2 i36SSlt/t*aSrfll«-mffi«»HI«»»2: 
toT*M*«Ci:CJ: 0, FE= (A + C) - 

(B + D) 0>fiJE« ^rt LT*#<b*L5 0 

[0 0 9 3 ] tFjfe***^* **<£>B»JIJbl£-&J&L 

-0>6»£\ 1114 ir^-TJ: 5 gftgR2 l_Lcof-^ 

2 1 <fc#««lwfctt*g#;3tefttt (A + C) = (B + 
D) FE = 0i:/^ o 

[0 0 9 4] ^^^^^oie^e^u--^^^)^ 

ftg&2 1 ±0>\f— J*Xtf<y h 2 2(D7£*£tt«?R7££# 

(A + C) > (B + D) kteQs FE>0H^ o 

[0 0 9 5] ftrw *^<OS2«J§as U — H'JbO'fr 

fiU&J: t) tiSvMftBlw 12 6 iZL7F~t£ o g 

»2 1 ±*>tr-A*aK* h 2 2eD7£:fctt«IP , 1^£* 
5c -tit, S3fe»o#««^*5lt6S**ikf4 (A + 
C) < (B+D) t*9, FE<0i:*6o 
[0 0 9 6 ] -tUT. flSttllw 

7*-** fix**:* 9. ««kfca»7*-*^3i'9- 



(10) «MJfl¥ 1 1 -2 5 9 8 9 3 

18 

[0 0 9 1 ] COS£ftMg@3 0*ett, *jft«RSSfelw 

Siiytt, E3ld^i-J:5l-. *fID^P<oM 
^a^U *IB*4>i!iE«S*tfc¥fT¥tt2 oo«*f* 
Srn £ U mZtrtt UtS (10) OJ: 

[0 0 9 2] 

X t } / (n 2 - s i n 2 0) 3/2 

• • • (10) 

vMfriS-YX h 7* — %X&&7jk-r o £ fc % CCOS^tt 
J0 %1<D — Jj<0 P a tT— * P b £-C<D$5H 

Watts -jttir^^-^^SItii^ttHtWS^S. 
[0 0 9 7] -t IT, T7*~X7*1f— /tf£fT9 t Z\Z 

tt, 5fci\ 7*-jtr^gi#a*flr»«r«au<t^6. » 

!feuyXffl2fJ7^f-^x-^ i 7£SBiSL-C, 

*-#*5l#»*«*l::£<n>"C, »«i/yxi6©l» 
^fEftjf^ig^jcttB-rs J: 5l:f5, ^Lt, 
i/^Xi 6 0i.MEft)B©iS«i:tttL^ i»»i/yX 

x h7*-*xtiLmttj:Z> X 5 I- :7*--X7 
ffl2f*r^^^3i-^ i 7i:«tot^uyXi 6 &* 

[0 0 9 8] Sl±& 7* — $X'V- — #<Dffim-C&>Z 0 -t 
IT, S^<OfB^ff^KB-Ctt, J[^±OJ: * 

« ^^ >> Altu~f3ttt. IB»»-CK*fSix*tflt-C«i 

<. 4 2<Dmm. ■r*fe*>*ai8Ji4<o«B-e 

t>. «TRWt5o tit, 7*—**^?—' ft 

tt. 3taaS4W«B-CKIt**T,*iJH!)ft^J:oTt>. 

I^T*tt. 7^- — X7^^7-m-?-l-S.tt6 S^ftSlcDp 
^x^^^ 2<7)^;Si§^4(0^ffi-eSW^^/cM!? 

E»JBTK»*ixfcB!9*lcJ:6t>o4:*2«>S*ftll 

50 [0 0.9 9] **W«rafflLfeE»W±SSB3 



(11) 
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OT'tt, ZV>± otj;mi<OS^&1&t?82<DS^&1&t 

*®ffiu/cte»^^^@3 o-ett, &&ft±*niift 

[0 10 0] Aflc«S:H8S:«^-ClftW-rS. ft*. 0 

a*4:^L-C*3 0, ttttttttlH, »tttt:7 9 
(010ll*fc, 0 8I^*5V>T, Witt, »ft U>^X 

te»LfcB*fWT?*>6« Pitt. 2<D% 

t=W 3 X { (A/Wi) 2 + (A/W 2 ) 

#«|J»|HII8 3 4tt> ±tE* (ID l-&<H>T#3 

[0106] ft*s, :^)J;5 ft#ai@Ji4<z>J¥£ t <d& 
ffltt, llHl^itttf 5 J: 5fcL-CfcJ:v*as, S 

l\ -Tftfc>*>> #i§iiiJl4<7)J?£ t Sr^Wi-SBStt, » 
ttl/yXffl2«7^f a x-^ l 7«rBrJea>JHKJS (« 3» 
^tflOO-2 0 0Hzg|) 

[0 10 7] ^lt, WOJ; 3U:3fcS»Ji 40g$ t 
tfSOttEJK 3 4 tt* ^y^^i/yXffl 
7 — ? Hiaot^y^-^ U-VXl 3&S 

= y u^Xi 3£#Kj$i*:£ 0 ^lt, E»i?dfe 

[0 10 8] $X±(D£?\z. *»M*iBfflLfclB»H* 
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[0 10 2] £fc, H8»c*5t^T. W 2 tt. tt^U^X 

SriHa-rso^SUfcWIB-CfcS. -Tft:b*>. W 2 tt, 

2 <D S ^«J»(rfettS»*ffi^e>*/hffl|CS5*"C 
HSLfcl^ratifeS. P2tt, #7^**2<Ofe 

[0 10 3] H8«C*5l^T, W 3 tt. 

h P 2l:I5*-Cl:8Lfe«FlB , C*>8. 
[0 104] — #*5|£i£;^$5H<D;g£ 

&A£-r5£. ftigi@/l4 0/l££ ttt, TIE* (11) 
-C«S*l5 0 ft*. 7*-#*9IS5&*.|SH<DftSA 
tt, maE<0*<03fe^y K-Ctt, 2 0|tmaj|(:Rt 

[0105] 

2 } 1/2 ... (1 1) 

[0 10 9] 3t^-^ K&WTK^-TJ: 5 ft«|/£ 

-n :©**^yKioon t tt&flsSSOftT*-* 1 

T**>5o : ^ y K 1 O 0 la o TIES^^^^ $ 

;h,<5#7^ i o l tt, StS l o 2<D±\z^ 

tC, rofegUUblC. ftiSiQJI 1 0 3^^^$ttTft 
<5„ * L"C, :^)*r^^ 10 111 ftgigJI 10 3 
«j&*fe**:A«Sii:-C, EfikHfe £ff 7 J: ? Kft o T v> 

[0 110] r<D>fe^— > Kl 0 Ott. yt"r >( 1 0 
1 <D5fcgi®J§ 10 3 OJP^Srttmr 6« 1 <Dftt£m 1 0 

4^ #7^** i o i\zffim<Dtd l &ft4L*rr?m2<D 

%^7h 1 0 5 t 4ritt^6. tit, ^(7)^2 
^105 "Ctt. ^fex ^ XM0 1 {^Iff^colS^M^^rfT 
S 1 fO^S l 0 4 f^ffi $ Hfcftr >f ^ ^ 1 
0 1 co#gi@J§ 1 0 3<om^M^^Xs %*r>(*?l 

o i <D%w&m i o 3 <Dm*mmz&m'tz>&m$L&t: 

MjEI-C^So 

[ o i i i ] m i (oyt^jk i o 4 tt, %U io6^;fi 

3ttT — A^^y 1 0 7 3|jy-^uyXl08 
i:. M^yx 1 0 9 £ N 3fe^tb§§l 1 0 t*«B^T^ 

[0112] JtJR 10611 ^7^^ 1 0 1 Ulfa^o 
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xyt&m&-tz> 0 z <oytm 1 o 6 kh. assa* 6 3 5 n 

m-6 5 0 n mMOiaf l^-f I/- 

11. <g#^-i**:/y 5/^10 7-eg»ut3 y 

[01131 = u>-Xi 0 8l:AJttfeu-f 

#11, y * uvXi 0 8 lc<fcoT¥fT;ft±: 3? 

Ml^yXl 0 8a, 108 b^git)^^$tbX^6o 

»uyXi0 9l:A«t6 o 
[0 114] W^yXl 0 9UlA*tbfc.U — iPjfettU 

^^i^yxio9iaot«)fc$ix> ftSig/fio 

3*#LT#^** 1 0 1 0|B»JB±l-Alt-r<5. £ 

fd, r CO^fifeU^X 1 0 9 fl. 2i7^faX-^ll 

[0 115] ±*£o<fc Slztttoio^Xl 0 9l:J:ot$ 
#£;fx#x-<^ 1 0 1 OfS^ill-A&f L/c if^t 
II, R»«-t^«*£ixTjR5 3te**6 0 9 #11. 

7c^85ril!!o'C^^yXl 0 9^Si@L/S:i, ^ ]) 
1/yXl 0 8 XZ. XoXl&J&ytk £frz> 0 -tur. 
<i#fc*-A.xXy ^10 7 ^Si§UT*^tti§&l 1 o 

l^AWL, z<nyt&M®i i oiCctor^ffl^tv^o 

[0 116] ^OJ:5*ffl^*^l 0 4X11, #x 

i&m i o 3(Dmt5&&mi-z> 0 

[0 1i7|it * 2<D%*£7k 1 0 511. %Ml 1 2 

>y V KD^A^yXl I3i: % d#tr— A*xy 
y#114i, n^^i/yxii5h [ejtfrte^l 

I 6 tf^Jhlf * 7-1 l 7 l/4Kg«l 1 8 

t. 28»»i/yXii9i % **fflBi20iti*. 

[0 118] #2^1 1 2 11. #7^*^ 1 0 llcjnj^o 

m-6 5 0 nmaSoSKSL — U*£r#§"f~£> ^2?Sf£ I 

Vttm^bti*. *»1 1 2A*e>tHlt*hfcU— 

II, ^yyKy^/n^yXi i 3i:A»t5 0 
[oi i 9] i/yyK^/n/vXi i 3icAatb/cu 
-if#ii, ^K->y > Ky ^/i-^vxi i 3icij;o-c t # 

-^STf^JtSo IT, *>y > K!l*/H/yXl 1 3 
y l 14 <SrSiSUT^ y > uyxi i 5 icAtt 

[0 12 0] =>u ^-^u>Xi l 5 KAJWbfcw— 
#11, #7^** 1 0 1 <£>#S$JI 1 0 3<Dm£t>mi£ 

mmtxom&izn. ^f^y^-^i/yxnsiuo 

T^ffjfc t £*x-5 0 r^^^-^i/yXi i 5 

II Mill, 2ft0^iUyXl 15 a, 115b^lA 
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9<&:b£;ft,T#5o rcDn y>-^ 1/yXl 1 5 

II, =» y l/yX«7^aX-^ l 2 1 ICjglgS 

*tT*59. y — * uyxfflr^f ax- * i 2 
let s*lt^* 0 

[0121] it, i/yXi 1 5ii. 

itr*** 1 0 1 oftSiaJI 1 0 3 coJlf 

&m'tz>i%ffii&m$:MiE'rz>£o\-. = » u>x 
70 fflr^f ax-,? 1 2 liaotM^^n^, 

yt^-i** 1 0 l<7>#gi@JIl 0 3(Of 

tt^e>^tt-ci>6»*. y-*#n, 3feSig®io3co 

-^u^Xi 1 5lcj;oT%fft#i£iMlifc3ft#t Sfr 
5 C ^it, ^yy-^i/yxn 5j^<baiMLfci — 
^#11, Btfrft^l 1 6lcA*tr5 0 

[0 12 2] mSrtfr^-1 1 6fcA*fLfcU— iP#li, ^ 
KlHlSffe^l 1 6 Iw J:o-Cle]Sf SttT 3 f-At £ix 
5o :o(alJr^ll6|j:, t^:b*£5 3 *#;y hfeKJ: 

'>/<£< t t> 3o|;i#fijr£/c^t>OT*fc£o ^Lt, 
0»f»^l l 6^<btfjJ»Lfcu-1^#ll. ict>±lf ^7 
-11 7 K£oX*:<DmrrJjfa$:VTr) tolfhtiX 1/4 

1 si^Ait-r^o 

[0 12 3] l/4tMH8lwAWL/tU'-f)fe 

a^i/4ssfii 1 8iaotiiM»f)R(s 

#££*t6o^LT. l/4»fitel 1 8^f>tti#tLfc 
F#ttU 2BMft^Xl 1 9KA&r-r-5o 
[0 12 4] 28I^U'yXl 1 9l:AWL/hl/-f)fe 
so 11, aB2B»fti/yXi 1 9 lcj;oT3tl#£;ft,. #St 
iSJll 0 ZZft^Xft^J *t 1 0 1 <af^»JI±|;IA#t 
-r5o r<7)28^uyXi 1 911. flIAtf. 2 
ft(Ol/yXl 19a, 119b^646„ ^fc, C <D 2 
flMtf^U^Xl 1 9 11, 2$6T^^^^-^ 1 1 1 Kfg 
«t£;|xT:fct). *W^fP)RtF*«ilwSal[**|$jjc«oT 

[0 12 5] ±a?<DJ; 5lw2fi¥^u>Xi 1 9 let o 
T3e#£*v#-r w 10 1 co&aS/HcAatL/cAWu- 

-**Ht, fcmmxBLMisfrxmyyttteZo z.<nm*) 
40 ytn. 7co^K^iiko-c2^^^)^^xi 1 9^Si@u 
/c^, n y ^-^ uyxi 1 5 letoTHR^^t *H/c 

<i)ttr-A^xy 2/^ 1 1 4T^^ux^ai«i 

2 0ICA#U r03t^tU8Sl 2 0ldJ:oTfg^^^ttj 

[0 12 6] :(OS2^*^ 1 0 511. 0 9lw 

^•T J: 9 1^ <S>ttr-A^Xy ^11 4lcJ:0^W$ 
^ u-f 5« ^^x 1 2 2 ^ , 

u^xi 2 2\cMyttsthtzi<~ •vytz&yti.x. -t^s 

^tfllcS^^T. 1 2 a*ibfflat$*L£ ^-**<0 

5^ M*z&mmm-tz>toJimmmyt®m®i 2 3^^^ 
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[0 12 7] L T x K10 O^te. SB 1 

<Dit^7?* 10 4 ?>*t$5 ^yX 1 0 9 t . 8* 2 (0%^7h 1 
05<D2il^i/yXll9i:^, 2$4T^^3i.^ — ^ 
1 1 1 fc»«£*L-c. 2*4*|6|^B»*tti-5Cfc»!:J: 
0, #7^** l 0 l lc*H-<5 h7^y«M7 

[0128] HlOfttfHUI^ 2$4T^^^.^ — ^ 
1 1 1<£>— WjsKWSr^-r. wC02$6T^^^.^— ^ l l 
Hi, ^i/yXi o 9 fc 2#f*HfcuvXi l 9 
Oft^^tv^^t'v i 3 o <b, r^ft'ynoii^ 

KKx-ra 2$A*f^{c^ib$ j d:5m^igtt^«}i 3u 

[0129] *eyi30tt, Hi o&x*m 1 1 ir^-r 

fft 1 3 2 ir J;oT^^t^6 9 ^LT, tfV > 1 3 
Oil, £«ftl 3 2<^#j©^^lc}g®J^Tlgr*fcoX^fftl 

eyi 3 oicfi. ^i/yxi o 9 <t 2i¥*HfcuvXi 
19t^ ii 1 3 2 «r*A/-ejR#»4ttIfcE* ii, 

[oi3o] #fyi3 o ^mmmac^^^mmmshm 
innt hi o&oqg] i i ic^-r<t 5 :7 a— # 

>V^ffi-^*s/ h 1 3 3M7t-^'>y^ffl3-^ 
134. I35t\ h7'^^^^i/hl36R 
(/F7^^ffl3-^ 1 3 7, 1 3 8 t&mTZ&%L 

^ffl=»^/H 4 0 fc&«;iT»/*S*LT^5. 
[0131] If:, C^maigffij^tHl 3 1 CD h 7 
v^JB^-f /n 4.0<ort;£t::tt, 01 ii:^fJ:5i:x 

7Kt*>-i 3 o<Dq>&itLm*&m&ibTzitv><D&m}f i 

4 1 ^@££*L-t&9:tf <b*LTi^6 0 ^tvnoit & 
ifrui Wffi2ffi^ij^tifch7^y^-7^ 
•>hl3 6 o 2 ffi<o«EIH^5l#oit fetter, irJ:o 

B»«>*^6 t t>l^!Bl <o»i6)-C*>S7*— 
#ftO*ftffi«l;itelB*fc£;h,S. /1?fyi30 
tt, Xttl 3 2^4RSWci»S$l 4 2±l:, 

[0132] ^<d£ o ir^S:ttair««aFttfc#tr^ l 

tiaots« i 3 2^«j»^rfi)^fisttSix, £e>i-£ 

$41 3 2(DW(e]9^rp)^[E]S»Stt-5, 
[0 13 3] -r^t?t>. rO®l8reS>««*l 3 1*1, 7 
* — XfCV^flJa-On 3 9 1-7 ->^/uSffi 1 4 3 

^t'Vl 3 OSr^l 3 2 0f4i»*[6]ICig»lSffi 

tit, j^eyi 3 0^$^i 3 2(o#i^fSj 
ir^Wjgftt^^^r <blcj:or. 2K»i/yXii9' 
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&tf 2i**MfcU VX 1 1 90)tr^^ 1 0 1 

[0 1 3 4 ] CO©lKSg«)««| l 3 1 tt, h7^ 

^rV^JB^-r/W 14 0 117 l/^rv/^Sfi 14 3 U 
T h^ix^rV^'^^ — fit ^ ti/£> ^i:i:J: 4? 

fc->-l 3 0^$4l 3 2<Dm®i?)ljfa\Z[e}W)&tfL£lt 
6 0 ^:UT. #tf Vl 3 0^3t$6l 3 2<^$6lH]t)*rrfi)^ 
0®J^ffi^tt5r McJzoT, ^uyXi 0 9&tf2 
fi^t^yXi 1 9 0*7^^ 10 1 Kft-TS h75/ 

[0135] /^4b\ £0>#3^y K10 7* — 

[0136]*t 3^5/h^t «W**&aWtS*L 

6i*coi/-«^ia]ifffe^^ffl^x, i*<o±u- 
KfgWStLS^ iP#«0ttt«fc 2*a>M v-tPjtefclR 
y*«r. 2o«5g**Sr*-*-5*«W»l2:J:5* 

h y 5/^y^7-<ft^5J:5 ^ L/ct)OT 

[0137] C£> J: 5 tt**^* K10 0 &/m>-C. # 

<n%^ih 104-c, It*? ^^ioi oftSiaJl 103 
® R U*I5» Jl lc 43 5 ^ * - # * ^ y -fS , 
fty*^*? 1 0 1 tf>3fcSi§/l 1 0 3cDJ?££&fcH-t-6o 

rco^ico^io4m -taiUfcctp 

ir, ^1/yXl 0 9^^fflrB* s ^tSiSS l o 3(om 
ffia*fe«B«JBU:S**-(\ 2#r^fax-^i i n: 
J:oT^i/yXi o 9 4r*Wl-»oTW«^»^U. 
40 :o^o^^yXi0 9co^iag^ y**-$x 

^y-in^\z$Lthzmi <n s^&mRxfm 2 <d s 
t\cm<!\,*x. ±3su^i«; (id a><b#§ia/ii o 3 

[0138] tit, Il^mi 04-C^WSttfe 
1 0 ltf>J?3Mi. 0?nL>it^WlH]KlwJ;o 

3t^tt, 1 0 1 O/^^^lcfiH-rs^DS* 

3^1 0 5^isw-r5o ^ it, m2<D^mi 0 5t 
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mz&mTz>mmw.mi%c'httez>j: sic ny*-* 
isi/xmr?^^.^-* i2ii:j:ot3y^-^i/y 

[0 13 9] ^Lt, S2(D)t^l 0 5-Ctt> £k±<D 

x b ^ytm&m 1 0 3 <om*mm^&m-rzi»mtiLms: 

HlLfc±^ ft^ 1 0 1 K#LTf2gUS±S>f£ 

* 1 2 naot^^-^ u^xi 1 5 Sr^igtee^ 

iK:tl:J:5, ftSiSJI 1 0 3<Dm*<ommz <to 
-C36£-*-5«ffiJRffi«:*tjEU ft#fe{f^-Sr»5C^^ 10 

[0140] 3l2Gr>ft^ 1 0 5 tC&^Tftx 

^M0 1 »£\ » l<£>ft^l 0 4 11, SB 

2<Dyt^m 1 0 5^*5lt5r7-^r^^^^^^^ x -r 
*fr*>x #7^ 1 0 1 i 2»»ftl/yXl 1 9 

[0 14 1] »2(O36^10 5l^^t, 2»^U 
yXi i 9 Sr*«i^fp)lwfe v o"Ci^tr t \z& *) 
^^51 ti&^lKlf^SrfT 5*s. 2»»»i/yXi I9*s» 

r^MOU 2B»»i/yXi 1 9 £<DF*HofN&Sg 

K7&S«X.tf0. 5mmOTt$tlt^6, -t<Dfc«>. ft 

t 5 ^ ^^101 ttffitSft^ ftx-f ^ 1 0 1 0>K£*s 
ft^l^ ft7^ 10U 2»»4*lx^Xl 19^5 
[0 14 2] H2 0^ 1 0 5t7t-^ 

367^^^l0li2B#«VyX 
119 i<o«^Sr.BSihi-6. *0 
[0143] -T SB 1 0>%¥?K 1 0 4 
tt, ftSK l o e^btbWU/t^-i^ft^ft^-f 1 o 
l±lc*%U ftTW 1 0 1 -CK*t**tfcJSD*Sr 
*ftttl«l l0CJ:otS3tUr, 2»»»uyXi l 
9 0ffi:|l£Ttfctti-rSo JMfcftKfl, S*2<7)ft^ 

^10 5l:io^T, 2#^l/yXl 1 

t§> ^loft^^i 0 4«ws§i i o-c&atj^n 

uvXi l 9tf>(fc«**»ttJ$*i5. 
[0144] *fc, jfe*-^* Kio ovn. %1<T>%^ 
% i o sififtf** i o i %ft±-rz®k^ %1<0%^ 

Ik 1 0 5(02S^^yXl 1 9^ft-r 10 1** 

[0145] r^J:5l-> :^*^s/Kioo-cii x 

8 2^1 1 0 5T*ft7^ 1 0 1 <7>?S££fT?f& 
ic. SB l coft^S 1 0 4$r7^--^^5l#^^Ofi8«jft 
LT<£ffl-T5 w ftx^X^ 1 0 lOffitStt 
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[0 14 6] COglO*^l 0 4l^^lt<57^- ^ 
* § I # 54 * <£> #) »fB& 17 - * V ^7* X * is * <D& 

^ic J: 5 t> *>"C*> o r t> «fc v\ 
[0147] 

[0148] 4*5^ ^TOgfcW-Ctt. =i y ^ uyx 
uvX<7>fttfJltflJ<0W!n»NA£, ftx-f *^<Df2®Jf 

[0 14 9] £*T<0ttW"Ctt* i/^X 

^XfcttJBLfcfll <SIJ6«2) fc&aglf #389!lw 

[0 15 0] <^I«1 1 2 Is 

<bOP H 1lw, [Hltfrfe^ 5 2 t % i*tr-^7 , !)y^5 3 

t45, ::t\ =>y>-^i/yX5 4ii, fer^u^fc 
«>lw, ge® i/yX^t,45Si cou>-X5 4 a ttffi 
i/yx^p,<f6»2<oi/yX5 4 b t ^w^-B-^-frAc^ 

110. i4^$nxt>-5 0 

[0151] C^ft^^<7) U>-X^-^ 1 \C7jk~f 0 

4*J. SI -Cfl, :o^^(Di/yXr-^l:ot>t, 
«5#I4:OB J , laltffft^ 5 2 OftAttES: s 1 % 0»T 
^5 2CDftttldt®^ s 2, ffift^-ix^yy y9 5 3 
0)tAWi^ s 3, {gftf-A^^y y# 5 3(7)ftttl5t 
Ks4, 3!l>-^uyX5 4irMt6Sl^^v 
X5 4a^AM^s5, ay>-^L,yX544» 
OUyX5 4 a t|20l/yX5 4 b b<0%& 
9*J?*]B*t6. =»y^-^i/yX5 4$:Mt5S 
20l<yX5 4 bOftWWE^r s 7 ^ Lt^LTl^p 
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-£tz, s 8 liyS-oS STOIt Wl/yX5 [0 15 2] 

1 Ui*N&Lfc:Bfln*£ 9 5 5 -C*>6 0 1 1 
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1.58267 


46.47 


s 7 


-11.74000 
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[0 15 3] r r X% Jfrf^^t 5 0<O%W&M 5 0 b 
<7}J!£teO. 1mm. .^1/^X5 1 (DUE P J&N A I* 
0. 8 5. Ali6 3 5 nmtt5, ^ 

UT. r<7>3t^^^^l»Pfl^»^ttO. 189 1-Cfc 

[0 15 4] £A±tf>J: 3ttSiBJi5 
Ob^if^Ht, Rii«afc«)B««rHi3l:*t. 
/«£ib\ B3i 3U:*5^T* SffiiRft^ovNTW, ttWRS® 
±t?0«tp{HaWEErms«r. ftJHi-*36<*>ttft«: A 
Lt^lt^Oc Hi 3l!l*5l^-<\ jftttAltt* 

a J ^ - ^ l/VX 5 4 tB^ LTt^^i^ 

igi@Jl5 O b(DI?^^g^iS®l|Z^<h^M#^^br^ 
So Bl3^*5^t, 2l$A2|* N ,§iA3l^ 

-rx o i-3tSias^5 o boi?^^niciscT^ y ^ 

4r*Tofc»&> l:o^t, fti8iSJ§5 0 b<DJ?*»S* 

[0155] 013 Ic^-T J: b ItTJ*? 5 0 <£>ft 
SEJI5 o bKJ9^88lias&v^-g\ 

&m$Lmn&) o . 0 0 3 A*cfc5 o * ir, 013 

a-a-nii* ^tsiass 0 b6Dj?*wnasfc*£»ffiifcs 

^*tl:*t<ftotL4^\ fti8i@J§ 5 0 b <Dm* 



[0156] Aftfttett. 013 fah&frZ «fc 5 Ul* ft 
SiS^5 0 b<Oi?£l£tf bo#ri*fo^fc£ LTt), TIE 
^(12) iw^-TJ: 9 ic= y u^X5 4 

9 s ft^i®JI 5 0b ©f^RS^l 10 M 

*©«SHrt-e*>^tf. RffiiRaESrO. 0UOT:jJU^ 

[0157] AL^21At ••• (12) 

±|E5£ (1 2) fc*81^T* A Lli, 3^-^ 

yX4 3^atx*$)^ yt^jx* 5 oa*e>»<*>6 

ftSiSJI 5 0b co^^^T^So 

[0158] <mmw2 >*nmw<Dyti£%k&mi 4\z 
tf-To c^ft^ay*. s«6 o a <Dmmztz®mt>mj& 

SttSRIE»S±^^6SiaS 6 0 bas»j«**LT*53te 
7^** 6 0^»UTf5®S^*:fT5^(w^ffl^tb5* 
K^ft^<7>Sgfl-efr*K %MkttV0l'>'X6 I 

62i:, BHnKD 6 3 k&m£tiXteZ> 0 
[0 15 9] £ tf)ft^*D uyXr-^^^ 2 \Z»"t m 

WI^OBJ, 3M-^l/yX6 2«AMI^s 
1. a y * uyX6 2C9ft£Hatffi& s 2 £ It^L 
Tl/^o s 3 1**^— ffiT?*>»K STOft, *t<& 

1 KttJCLfclJflnttD 6 3t*)5 0 

[0 16 0] 

[^2] 
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0.860000 






s 3 


oo 


0.000000 






STO 


oo 


0.000000 






titfflgM» : m=CiR? + C l R 4 + C 5 R l +C4R a 



[0161] ret, it*f 4 * 9 6 0<D#3i®Ji6 0 b 
<£>J?£liO. 1mm, »uyX6 1 <Z>IIF] P A 11 
0. 8 5, ffflt5^Sni6 3 5 nm(!:t5p ^ 
It, £<0ft^»fl5&flfelW<Of&*flO. 1 8 9 1 tfc 

[0162] 4*5, ±|B=> D 2 11, Aft 

I©*q^^Xtfc!), **>#Altffll<0|IBn*N 
AI10 . 1 6 <b £*LTl/>6 0 JO 
[0163] ron^-i? 1/^X6 2 11, Si§#;l-tt 

m=CiR 2 +C 2 R 4 H-C3R 6 +C 4 R 8 
-LE* (1 3) II, ffl»*P^7A^Xtfc 
5=1 y p< i/yX6 2 ^SSfit^rl- 2o(7)^^^ s SlPfi 

^i/yX6 2ii, teffiSSBBJft?5 5 *ii#*i4S*»^7* 
u^x-cfct), ±fe* (13) ir^v>r, Riiftifc&^b 

CQggf2§&^L-C^6o tit, S2l^i3lt5Ci, C 2 , 
c 3 , c 4 il, eco^U ^^uyX6 2|-ot>T, [U$T 
S**&g£6 3 5 nmi Lfcfc#©«fc«gBB»0#«» 

[0167] £AJb<7}J; 5 4#^3U;:ov>T, #3ii®Jl6 

4*5. 01 5lr*5^Tt, Hi3kH«l:, iSffiUX^lc 
O^TIl, WWil3D±-COtM^<l^WF Errasfc, &m 40 
~$~%>%<r> fa&$c X £ LT/tLT^5 0 B 1 5 left 

^T, Hi® A4 11, ,&i®A 5 0 icytT&i&m 6 0 

[0 16 8] Ell 5 ir^-f £ 5 #7^**6 OO* 

mmme 0 b^flc^»SS*«4^»* % r<o##3Uc*3i^ 

T, SiffitfcglDftO. 0 0 3 K4)6, -t LT, 0 15 

£ 5 6 0 b <0flf*.»SSfcjfc Cf 50 



is yX 6 2 KJoTIsIifrSft-CfcS 1 JJcleJSfJt 
|»pi&*> 6 3^r^LT^u^X6 1 HAMtSJ: 
5l-4£*LT^£o 

[0 16 4] 4*3, :03|j^-^l/yX6 2(j:, ^® 

L/cS^Cill, AW3fe^) H^lOO %ifi< tJ5 i & 

[0165] ^LT, 1/VX6 2 <D4$|£ 

II, TIE* (13) l£^-<fc*«HRr**ix5. 
[0166] 
• • • (13) 

i^yX6 2S:Bj^i-r <blcj: 9, #ai@/l6 
0 b off^»ai^J:oT»fei"5»ffiiRS^*4B^»WJ 
$tL5o =fy£ttlcil. Hi 5 75^^5 J: 5 i-x #a» 
i6 0b(Ol?$l:tffco*^fcofctttt, TS2* 

(14) ic^i-J; 5 JC=» y i/yX6 2 

5ii:t, KffiiRSESr«ilH-r 5^i:* s T-#5. 

[0 169]AL^14At • • • (14) 
4*5, -LIB* (14) K*5l>-C, A Lll, 

*|6)«:iE^ LT^<5 0 At II, fry* 4 *t 6 OO 

ftSiEJi eob <&j»*«ss-e*>*. 
[oi7o] ^e^>-c, mmm i RTtmrnw 2 (o & o \z. 

t. ^fA^KKUtL*5. U^L, $AMl&tJt 

x&ffl2 0>%¥X-ofi« a v u^x<D#A*t«<D 
MqKn A*t'h$ u^xr^^ffi^^ u-^Xffio 
ffi#Ojg®4:§ttJ8v\, Attttlcil, ettf>05t^^-C 
II, 3 0^mgg(D(|^0. 1° S«^ffl#*T4e> 

[0171] 
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R * & fite £ 0 5 r£ # ~C £ 5 0 
[El 1 ] *S8PJ1&igJB Lfcft^— .y KO— WSr^-TB-e 

[02] *aiMS:aflaufciB«k»tf/xiiw±isB<o- 

[0 6] *j«iRftj*lci3rt5**ttJ»^S*»0--«S: 
^-T0-C$>6 O 

[07] ^^--^^m^-lf^-l-^tLS S^tt^^r^-T 
0T*$>5 O 

[08] Wtti^^Xfc^lJifBoTJfc^^^^lciS^lt 
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[0 9] *»WM»LfcJt*^!/ KflJttO— ««r^r 

0-efc6 o 

[01 0] 0 9(D^sy Ktttffl*ht^5 2tt7^ 

[011] 09O^^ KT?teJ8£*t-C^<5 2$&T^ 

[012] S«fi«l<D3fe**0«IS4r^"rH-e*>5. 
[013] ^ttWll^o^T, JtSiSa^ff^lRJIfc. 
&ffiiR^£> ay^-^i^Xo^ftSfc^Htt***- 
70 0-Cfc6 o 

[014] *ltmo#*3RO«lft*^H^*>6. 
[015] »JSW2l:ol>T, 3tSia@O^^.RSt, 

0-C*>5o 

1 *^yF, 2 3 S« N 4 

1 0#SU 1 1 El»*-T-. 1 2 

a^tr-i^xy 13 ^y^-^u^x, 

14 3!iy-^uyXffi7^ax-^, 15 1 
20 / Afe&fa^ 16 fchftl^X, 17 fchfcU^Xffl 
2f|7^fax-^ v 18 19 




(18) 



^BBTl 1-259893 



[02 ] 



30 



3 1 | Xbf^KJU 



32- 



33 



v - * si m m m 




















35 



2 : 

30 s £&S£gH 



wanna 



[0 7] 





H i 


4- 

We., 








0 








134 "3 



[09 ] 



108 



104- 




JI5o 115b. 
113 



(19) 



VfmW-l 1-259893 




1 2] 




50 : Hir^tJ 
50a : W&L 
50b: %3&m 

5 1 : ««>L^X 



52 : mm 

53 :«3fee-A^^Uv* 

54 : DVH-troyX 
55:ROtty 



imi 3] 




ftlBWttOJS&Kg [mm] 



(20) 



ftfflW- 11-259893 



1 4 J 



2.50mm 
I 1 




60a 



60: Xfr4*>? 
60 a 

60 b : Km® 



6 1 : m&WX 

6 2 : KuVvAisUX 

6 3 : MPKiJ 



1 5 ] 




Xaftm<J)V*&& C mm] 



<72)38W# tt 

mMffli^iHIK^p 0 pJll6T@ 7#35*§- V: 



XSC»ajMK*ftJll6TB 7 #35-^ y : 

<72)*W# B«f* t? 

3lC]9C«A;ilE4bAJll6Tg 7 #35-?- y: 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
S^FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



